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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a glass ceramics having negative coefficient of 
thermal expansion of sufficiently large absolute value at the temperature ranging from - 
40° 0 to +160" 0, 

SOLUTION: This glass ceramics comprises as the main crystal phase at least one from 
the group consisting of p-eucryptite (p-Li20.AI203.2Si02), p- eucryptite solid solution 
(p-Li20.AI20C.2Si02 solid solution), p-quarts (p-Si02) and p-quarts solid solution (p- 
Si02 solid solution) characterized in that the coefficient of thermal expansion at the 
temperature ranging from -40** C to +1 60° C is -30 x 10-7 to -90 x 10-7/** C and the 
crystal grain size is below 5 |im. 
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(1 1)[^^#-^]#^2002- 1 04841 (P2002- 1 04841 A) 
(43)C^rj3B]¥)$1 4:^4^ 100(2002. 4. 10) 

C03C 10/12 
10/14 

// G02B 6/00 306 
6/36 

[FI] 

C03C 10/12 
10/14 
602B 6/00 306 
6/36 

[^MIS]12 

(21 ) [ t±l)^#-^] !f$M2000 - 29 6684 ( P2000 - 296684) 

(22) [aiiia]¥J*1 2^9^28 0 (2000. 9. 28) 

(71) [ail^A] 
[|^SlJ#-^]0001 28784 

CftRlfX(±gRlf]«J^Jlimffimm/MJLl1 T@ 1 5#30-§- 

(72) C^BJ#] 

[ftRlrXligmiWs^ilimffi^l^rfi/Mljl T@ 1 5#30-^ 

(74)[j-tSA] 
[itSlJ#-§-] 1 00090033 

[ft«X(i«^0.^«fitf5] (^i«) 
[7^-^=i-K(##)] 

2H036 
2H038 
4G062 

[F^-A(##)] 

2H036 U05 MA06 QA16 
2H038 BA25 

4G062 AA11 BB06 DA05 DA06 DB04 DB05 DC01 DC02 DC03 DD01 DD02 DD03 DE01 DE02 DE03 EA03 EA04 EB01 E( 



imm] -4o°c~+i6o°c(cfcixT. -\-i^lzx^t^imnm<on<Dmm^^^SL^^-r^i3'77.'^^ 
If^'^^m ±iisa*aA<.p-i-<7'j:^^'rh(p-Li20-Ai203-2Si02).p-zL— ^z'j^f^-fh® 
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jtf*(p-Li20-Al203-2SI^)t<*).p-55l(p-Si02).fc<fct;p^l5@j§i*(p-Si02@ 

5§^*)<7)43A^t>il(^;K'Sd'"''J:<«!:t.1Sl^±7!)^?>'^^5**^^ -40°C~ + 16 

0"C<7);aJt®HI::fcL^-C. mf^^mWLi3<-30x^O-'' 90 x 1 0-V^cefey . ^(D^a^aJ^S 



[fi^Si] p-a-->7ij:^^-rh(p-Li20-Ai203-2Si02).p-^-':7U^'5"rh@ 

jti*:(p-Li20-Al203-2Si02glJ§i*).p-5ll(p-Si02)fc<*:l/p-Sll@^<*(p-Si02@jt 
90X 10-V°C-efctJ, f|fe)ig?§fi^iSl(DtX^gvXA^20ppmmT-efc'g)Z<h^!f#^,t-r'&:'j 

[iS^^4] Si02 40~65%Al2O3 25'-42%Li20 7~13%B203 0~3%BaO O 

~3%SrO 0--3%BaO+SrO O. S'-S. 0%MgO 0'>'2%CaO 0'-2%ZnO 0~6%P2O5 O 
~4%Zr02 0'-'2%TiO2 O. S'-S. 0%TiO2+ZrO2 0. 5~4. 5%As203+Sb203 0~2%<D 

[If ^^5] ^}}^. =^;lf^> 55o~8oo°c-eo. 5-'50B#Pb1. m^om^s^m^^ 

i\ 700-950W0. 5-3ob#fb1. mzo^m^&mLxnihH^iit^n^t-r^n^rM. 

1 -'4CDt^-r;t^>bM::IE^<Z)**^X-t^=♦>^Xo 

[ft^^e] t;]»fWS»nx^. 200~400°cr'i '-ioB#rBlf^^aL-c#b*i^ci:^!^gkt-r€> 
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[0001] 

m<DmfKl^mmz^mV^. mztfimmi^^iZiSl^XyT'<y<—<fly—'r^><^ (fiber grating) -v^ 
[0002] 

m^<ommm^. %mm^muiiiz^i^x%y7-(/'^—f3<0'm^^xi^^o 3t:7W/\*-i5is 
<Dy'/U7.\t}^m^z^^)ifty7^^<—^w<r)n^^zmmm^^^tJ:l^ztt<^^sbi^H^o_m 
%yT^/<-<D^^^<7^it. t^mMmm'<^t^m^^(OAihtitB=?-tLx. ^^i^ittftmmwi^p^ 
x:fc^—yj\ym±^mi^t'^=b(DtLx. mmts^^t<Dx^^o iKDj^otat^yT^/^—om^. 
j$3^^^s^g6*j<j:-r-57^/wx(*. }^^mitiz^^'f/<'<:^(om^-'\!imz^^mM<. %zf7 
^j<.—\zm^m'k'BL\^^u\'^^o\z^h^.ff\n(DmmmM^n'o^n'^mH'^f^^^m<r> 

[0003]Mlz. %-yT^f^-mm.<r>i^mfznxt^<. x:^;^^-||5i^p■\i>1ti5^if^r^ffl^ 

[0004]t^t*cJ;yJ::lBTizB^frcfc3^C;a^^^b<7)j^.r^fiT'/'?-rx(ciSL^^ 

4>W^>:»:l^c LfcA^oT. ;SJt^^blcJ*i5tr^*f*4iLr(±. iE(Z)Slft)i^?5^t5t^tT*.>S-r«fc3'£»:. 
[0005] 

immm'^\^^ot-t^mmm<omm^%m^m-t^PsntL,x\t. -mz^ ^-^.-^p'jy^ 

^L^jriMi^lil. 9nm-Cfcoyit,(7)?!)<0. 2nm$-efc$^^)HTLN'S)o -tlBfil!^?I'tt*l5lip- 
Bi?S^I8t7!)<-20 X 1 O"^ 1 00 X 1 0-V°C-efcy s iftS^?S^I^(Dt;^TUvX^,20ppmmT 

[0007]L/)^L. zz•x?fflt^^nTl^'5:tf^x-l2^5•y'^x(i. :&(7)flftflg?§^IJi^l#^fci6(z^ifta) 

D^'j^m^^^^s m^Bnwtm^Mm'^mf^-r^<5iim^^)=^x^i^^0x^^o zo^'^um 

m^mr^mshm'^^mr^t'tH{z^^)-jz'y^-^<7:^:$i^(DM.(Dmm^mmj-^m^ix.i^m 
mm.(Dmm^m^f3^m^Htjii^ztizfj::s>o ^tzSg^effiiciiAigTiOg^^t^o Ai2Ti05ii, ^Ll^ 

mm^my5\±^i^^tzisb. mmi^<Dmm^mmmmz\^7.^*y^7.^^c. mmLm\^(om^ 

tmi^UxXl^^o ^t>lc. MitXfilCfctx-CI*. m^it^■\i:^fz^fylziS'y7.i^^<i^t^i<t=b^ 300°C 
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[0008]7l^fflm^^$fi4209229^IC(i.^3g^Hffl;i)<p-J.— 'J7'j^^-l'h^fclip— 
tiil^tmh:>titj:lK ^fcm^Bit'j^mt. 5?*L<(i1000-1 300"C,!:l^^lciS;a-efe'5o 

mm^mmtO'^Goo''c<D'^f^mm{z^i^x. -2x io-v°c-efeys +^vj:^(7)i?iii^?mij{ 

[0009]3(^H!^i^i2>f54507392-^ICli. ±^'y:^'<^iS^X-\z^^y':?7.^ -tr^5«yj77.<7)^tfiifflift 
4,-29. 4X 10"V°C*■e(D*t*4L*^^#t>tLt:L^^»:L^o 

[001 o]«^^BS63-20i 034-^'ii-#g|::(*. :Acaj:b*^xait»4^*j}^(cAi203fccfct/Li20|»^ 
^;1#L, iJUmmmLtzm. S^^^-T-SM^JSL, $bl::i^^®iacD;a^<DT-ei 2~24B# 

^^itiS'yT.tLX. -60X iO"V°C|iJta)t,(D^f#rL>'i)o LA^L, 

mr^:itti<x^td:i^tzib. mm^m^mi-f^:itt><x^t\ WTmcDm^sm^m^Amihti^^zi 

[001 mmw■^ i -290029-^iz(i, p-zt— ^•j^^^-rhSJtf*^ p-5ll@j§<*^cj:<i: 
7X-tr^S♦:/^XA^IBte^;t^rL^^o ctL(i-40-'l 6O°C(7);aS®ffl(c*5LNTf^li0?i^|gt7!)<-2 

5 100X io-V°C3{)q#t>;|x. =&ll;SJtM«$P*ti:LT<^ffl-e#^ii:LTl^-5o LA>L^^fg 

^p-ihrnm^xh^. zno-A\2O2-s\o2^(0is.mm^&\±-iz^^-j<p7.i3<m7r:^^xi^^fi<. z<d 

•fe^s^^^xii. mmm[zM.ib^htis^). mm^i?km^=b'ot=bi5.i^=b(Dx=b-2. 1 5 x i o-^ 
/'°c(-2i. 5x io-v°c)-cfey. ^'^izi&i^n.<Dmm^mM^mLxi^^titmi^ni\tsh> 

Jfe^JlcMt)tL>5<i:fcy. ^(7>JtifeB#rp^(±10^^i:M4ffilc^l^4,<D■efc^o LA^L. CKDcfca^AmB^rel 

r*i*. Mi^xib^xtsio^^j^xSM^o^f^'^ti^^^izmmi^-rmii-^^tztb. a^ntjimis^T.^ 

m^^tfj^x^-r. :i<D^z>\z:^i^mtjimis^7.^mBitLx=^i^nu-\z^^y<77.^m^:ititx 
^t<iii\ mz. ii^7.^mmr^^^. m'^'nt>H^^z>iz^v^m^m-t^it. m-rmiz-Di^xit 
mmx^^f}^ to^m-^. znom-^timmLxmis^^omm^^WiLXL^iK -\f>(iy. i^mu 
-b^^:f<7^^^^Lxm^:^ti3<x^fdii^o ±ummm<omm^m^t^ ezo'^ctrn'^xio 

[001 3]$fc5t^Bim'F^lS5694503-^(i, Btfr^-Jf U-^^>y^MiiLfr5t7T'f /N*-^M 

r— $i>^X^>^J^^fcl*Hf— $i>yxi^>^^'<— X(D3[afi)c!K3^^fflLT*5y, -4. 7- 

9. 4 X 1 0-V°C<7)»3fi^^$J#OZrW208^PMLT. -9.4x1 0-V°CC7)*t*4^t#Tt> 

^).}^^mtiz^^}&m<Dmt^^di<-t:itt)<x^^tLxi^^o 

[001 4]L7b>L. ZrWgOg-V^HfWgOeOJ^ll^-Ctt. lftlB^3S^llS^ISM-r'Sf=«)l::. mM^mOA\2 
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03. siOg. zrOg, Mgo. cao, VzO/ji^oiiEcomm^m^^^-r^^n^^ m-^\zm^x^<D 

[001 5]^(D^(C, :^OllftJ0?fi^^^W-r^#lS<i:LT, W097/1 4983-^^fg-\b!f$F„^l|l1 o 

-90555^1i:^fRl::;•]^B^a7t^°'Jv-2^)<fB^£^;^^TL^'5„ LANLw^^Sa^aTKU^-li^S^ati^^fli-efc^:: 
flg?S^5^lft;5)^-i 00 X 1 o-''y°cmj^ti^'o^mizX^i^n.<om^nr:>=^(Oit. iHfS]:^ifiiJjJL^cD 

<s^ffl^tL'Si^<D-^e<]j?f;ajt®ffl-^fc-S)-4o°c~ + 1 6o°c(zfciNT. +^(w^^)tf$fe*rtea> 

[0018] 

jjg^^ !f#^^afig|GfflCDLi20-Al203-Si02-Ti02^:y7X$llftMSLT. «^*ffl?'«f$S^liE^$ffi' 

ai^-ti-'&::<!:(c«fc''j. ^^f4(7)^si4^[S]±$-fr. »m§jcD^±^jqi*jL. t^-omyj^^ntzui^ 

[00l9]-r'Ji:*:>*>ri»*lIl (cfB®(D^0^(i. ^SISbMA^. ^-zL-^^jy^^hi^-up-M^O 

'^^XT'feoT. ±m^Bn(DW-i^m^Bn^ii<5^rY^^MXi^^J. -40°C- + 160°C<D;aJt®ffll:: 

fc(t-5ift)!^?fi^lglA<-30 X 1 O"'' 90 X 1 0-V°CT:fey . fl^fl^?Si^l&a>tXT'JvX;!)<20p 

pm( X 1 0-6) JaT'Cfe'§)Ci:^!f#^<*:-r'So 

[0020]|f ^]S2(ctEtK<7)f|B^li. (c|B^£(7):«'^X-b^=•:/^X(c^5l^r. iJ^^affili. 

Al2Ti05fga^#^L^^t^c<^:$^#^<l:-r^o lt^ll3l::iB«(7)^BJ(i. If ^^1 *fc(i2(cIBi£ 

(7):'3^x-tr^S-:/':7X(cfcUNr. PbO. Na20j5cti;K20^||Mfi*Jl3-^WUj:L^::<!:^if#^<i:-r>So 

[0021 m^mA-lzUmcomBMlt. IS^^l ~3<Dl^■rtl;&McIB«ta):^*^;?.-tr^S';/'^7X(cfcl^ 

T. M*%'e. SiOg 40~65%Al2O3 25'-42%Li20 7— 1 3%B203 0'-3%BaO 0-'3%Sr 
O 0'-3%BaO + SrO O. S-'S. 0%MgO 0~2%CaO 0~2%ZnO 0~6%P2O5 0'-4%Zr 
O2 0'-2%TiO2 O. 5~3. 0%TiO2+ZrO2 O. 5--4. 5%As203 + Sb203 0~2%(D#fiE^^ 

[0022]|f ^JS5(ClBt£CDf§BJ(i. Jl:^*^X^J§l!fes fiJcff^. 550'-800°C-eO. 5-50 

B#Fb1. mi a>||&M$m\ 'jJiL^-e. 700-'950°CT:0. 5'-30B#rB^. ||2<DMSL-Ct#^)tl'5 
C<^^^^#^S<!:r'5lf*Il1'-4<DL^rtL7b^(CBEm<Z>**^;^^2^5♦v<7X-efc-5o 
[0023]it^]S6lCfBm<7)^BJ(*. t;]»TW0JQX^. 200-400°C-C1 ~1 0B*Pb1M31LT^# 

looz^miHtmiiztmomni^. it^iii ~6a)l^■mAMcIBt!;a)*•^x^z^5•:/':7;^^ffl^^'S) 

[0025] 

immommommmT . :$^mMonmm^^±'^:^-iz=y^-j<p^iz'oi^x. mmizmB^-r^o 
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m • 

g*,;St^e-':7)(7)x^[EiijT3iiJt<DJt(mTs x^5^Siti:t^^) 30fei±fc^=fe,a)±r^±^S 

20-Al203-2Si02)s 3-^— ':7'J^^'rh@J§{*(p-Li20-Al203-2Si02@Jt<*). p-535(p- 

Si02).p-55ISJt<*(p-Si02@j#<*)<7)4'3()Nf))iliH-5lf'^''d:<<htifim±*^b 

(i3nm^5^, ft^,^^^LL^®ffl(^2^nn^Ji■efc'So 

[OO28]:$:0^ffflSlZ*5tNr. f|ftfl^9g^tfe (coefficient of thermal expansion) W-i^i^B^^ 
IS(average liner thermal expansion) $fiLrl^^o ^M^r/ WXCDjajtMitSP^tctLr^ffl'^'S 

fc^^)lc(±. f^i!ig3s^is(i-3o X 1 0-'- -9o x i o" Vc. 9t^mmi^<07'/U7.izmi^hm 

^J?^L<(*-40 X 1 O"^' 85 X 1 Q-VC. ^lzyT^y<—<fly—'T^><f7'/U7.<DU}^^ 

mmtLXm.tU^L<{t-50 x 1 O-^- as x 1 0-V°CT?fc^o 

ppmlslTTPfe-So 

[0030]siO2. Li20fc,i:z/Ai203i?Jc^^ii. ±^S^ffirfe-i>p-^— -^'JT^^-Th. p-iL— -^ij::^^ 
^mmW. p-5^. p-5^g|;"§**:(7)1«/t^mi:^f^fi^>Jtfi!6^T'fe^o Si02fi£^^(*s ftC7>i?i 

m^m^'^=^'o±ti^m^B(o^m'^xh^tiK "tomtuoo/o^mom-^izitmnoy^m^B^ 
mn<Dj^sffi*<#fai-r-i)C^3{)^t.s siO2fi£5^'«<D^l^^Ll^iBH^*40~65%T*fcy. ^t>(c5f* 

LL^tBffl(i42~60%. ft^iJ?*Ll^®ffl(i45'-55%-efc'5o 

[0031 ]Al203/$53'(i. 25%^5^r*(±. **^X<7)}gS!fe;{)<ait<l:''J:'5tr46Jl:y^X<7)l^Kt±A<^£ 

TL. ^tz. pjim.(o^m^B^t)<<s!i'Wm^muz«u^o Azvo^m^htmM^t<'m)^\zf6i^) 
■r^. ii^y^ommmmmmiztji^fzib.Ai^o^m^om^Limmit. 25-42o^T?fcy> $ 

coo32]U20fig^(±. 7<i4>^mx^^t!^wj:m.0mmo±m^am^mihtitj:<fj:^, ^tz. i 
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C0034]BaO. SrO. MgO. ZnOiS<iiXSCaO(D^m^\t. p-^— 'J7'j7^^'rh@^**:(p-U20- 
ZHt)#fiJc^''(7)M3!)^^ 3%. 3%. 2%. 6%*5J:t;2%^tS^^<!:ift05S^I& 

o%-efc'So 

5%.:g4.^^*Ll^®ffl(i1. 0~2. 0%T-fc'So 'iffc. frai<7)cfc-5l^Jl:^*^XCDi+^3t'l4^$tl# 
f -Sy-ctolCBaO+SrOliO. 5~5%. ^t>|C»^L<(i1 . 0-3. 5%T'fe'5::<^A<J:yM^Ll^o 
[0036]*ytMgOJ?K^(***^X(D5§ll!ll»,^$lSl±$1±^^m^^t-^A^\:«'^X-tz^^ 

nomm^mmiimi^H^JiKtji^fzisb. if*L<(i2%^T% ^t)lzJf^L<(*1. 5%i^T7b<J:l^ 
[0037]P2O5. ZrO^^^XfTtO^CD^m^lt. l^-fitt^^mm^f^.^ltLXi'^m-r^t^. Ctlt) 

#Ji!c5i-<7>»A<. -5-tl-m4o^, 20/0. 3%^M^-S<i:. I^**7X<D5ti!l>tJt75)<Sil^'^i:''J, 
i|^!l;t)<^^-r-Sw<!:A<fc-5>o faisZrO2CD^f*LL^®ffl(±0. 0-2. 0%. S^;5^*LC^tBffl(i1 • O- 

1. 5%-efc^'J,TiO2(D^^*Lt^®IS(*0. 5-3. 0%.S^,^?*Ll^lBH(i1. 0-2. 5%-efc-So 

[0038]As2O3fc<fet;sb2O3Jig^i'(±. t5M^i:Sip°B^^#'5f-^^**^X}§m^Dl^(D.^.^^^ 

<DiS^:^-il^Z-j07.Cr>mm.(Dm±'^mUt>Ul^^mX% F^. \-B2^3^ "^^2^5- GeO^. BijOg. w 
O3, Y2O3. Gd203. SnOg. CoO. NiO. Mn02> Fe203. Cr203. Nb205, V2O5. Yb203. CeO 

2s cs20^^#>^3%^-e^i]p-r'5-<i:A<-e^'i>o 

[0039]j:ffc\ PbOiS^i-l*. ^J^±^f*L<'^j:L^J^ic^■efey. ^fc. NajOfeJcl/KgOm^i-l*. fiE 
^X(D!|^'ttA<^'(bLrL*a(D-e> PbO. Na20^aJ:^;K20J$5i^^|IMfl*Jl^^WL3^»:t^Zi:7^)<$^* 
[0040]m±c03iaj?£^*-r^:*;^B-«cD:tf^X-t2^S^:/':7Xli. mT<D:^;4lCc);ygiit-r'5o ^-T. 

itWd:<i:icAn. $^1 300-1 5oo°c-e$^6B#rBi-8B#ras mwLuti^^^mL. mmtn^BcDm. 

[0041 cfe^lc. H^'^X^jgibLtc^. #M^lzJF^XhLTJ«ff^fc«i;i;^?^J-r'S)o J^l^. 

MS^^T^o ^-r> 550-800°C<7);aJtT'<^^L. ^^ff^Jt^OE-T (Hi <DMS)o ClCD^f^lt 
;U^(i550"CJ;y^S<Tt. fei)^^(*800°CJ;yl;<r4>RlTM<D$£a^3{)^^fi£Litl^o ^t>(c$f * 
L<I±580-750°C. St,JT*Lt>lBfflli600-700°CT*fe'l>o *y•c#ftMB#FB1lwOt^T(*. M 
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^5^^8L^<^f'5>tri^)M^L<^j:l^ »*L<(i700~900''C. St,$f *U^®HI±71 0~800°C 
^Ll^o J^a^B^biSJglCOlNT*,. O. 5~30B#FBHciS^-r^Ci:7!)<M*L<. Ml (7>^^S<tf5]^<D 

iS^BtFellis 1 ~1 OBtrel. $i^(C$?^L<li2~4B#rBlTfei)o 1 50°C/hrmT. ^iilC 

$f*L<li50°c/hr. ft4j»^L<(ii o°c/hr^;)|^;Si^Jt-e^^^p■r>5)-<^:^^)^M*LL^o :i(DmM 
LfcA^oT, Z(D||ft^^aSB*ra^(c-^L^-C(*. 1 ~ 1 0B#rBl<tt-'5);i<!:-t:-R)f M<D g fi*]^«Ji!c-r^C<!:7b<-e 

[0044] 

[OO45]aifc.i:l/a2lC(±.:$:i|0^CD:^*^X-tz^S'V^X(7)||]5S0lJNo. 1 -No. GlCOlNT.a 
jStk. =t^}^fiE;UJt. $ga^bSJt. *[]X^(7)f^i!aS;aj^.!:;i^'=>;U^a)^^BtFBll|^5FLfco 

[oo46]^iz. mmLtzmii'pT.^^miz^'^T.hLxmmuz^^. ^t^l. ^^^HiS'p:^mm 

m2iz7jkLtzi&m'f$.)^f^xmm^m^^Lx. t^^a^^i^muzo mi^x. Dum. ^sur. ^c< 

ai . mzxmLtzi^^Bit}^!§.XP}TM^m%WLXi^^aitLtzik. SO^C/hrJ^TtDi^Jt-e^J-^fL 

xiS'77.-\z^^-j<p7.^mfzo 

[oo47]RffM<Dff^tfe(c^j:-5>cfc5lct;[)iTP0^j:<h'(D)]nx^m\ Aax^lci so'c/hrfiJgcDig^ 

Xm^U 200'-400''C-e3B#FBlfIJti*;aL. ^(D^50°C/hr. Jf *L<Ii5-' 1 0^C/hrliJt 
[OO48]m±(D<l;a(CLr^#f);^^fc^ll^S0«J(7)*^X-tZ^5'y^XA^^>. it^Smm. ft$20mm 

<Di**4^^yi3?y, (1*)'J:tir-:7giTAS200ift^|fie^^W^S(c<fcy.;ajt^H-40°c-+i60°c 
m.^ . ^<^XSm2lZ7r:Lfzo 

COO49]^!£^(D:^^^X-tr^S«y'^7X(COL^T.ik$^0lJNo. 1~No. 6tLX.mMi,i:XSB2m^ 

^^6087280-^)^*?g|i:-r 'S>PCTB:$;aiil(f#S2000-503967^^$g)|C^^$tirLN 
'i>r88KJXJ(Z-^L^T(7)7^— ^'T'fe'So tb^^J2(i. Hflie5*^gim'F^$B4507392(7)||]!i6i5lJ1 20) 

•SfT'fe'&o Jt^^j3&i;ib^<5ij4i±. mm^mm'f<i>neo8728omm^^m<Dm'^(D 

*g$feaS®tt (Final Action) (Z^Lrti{±J$HtcmilJl 32(Ccfc-5>l:g^3i&#(Affidavit)P»q(ClB«t 
^*^rt^'Sllit$Sm■efe'5)rTable j(D/'?>7T:J->/"?— 88MOS(lt^0>j3) , 88MOT(tb^^5"J 

CTB2^ai)ll(if#a2000-50341 5-^^$g) lcFJB^^tlrL^'5):S^^*0"J1 0)7^— '$''Cfe^o tb^^J 

61*. 1 -290029-^(D|IS6<5IJt^— ^T?fc^„ 

[0050] 



http://www6.ipdl jpo.gojp/Tokt(jitu/tjitemcntipdl 



2004/09/24 











IM O • 


1 


2 


3 






4 7. 4 


4 5. 0 


4 8. 1 




S i Oj 








Al,03 


3 4.6 


3 6.9 


3 4.7 




LI.O 


11.0 


11.6 


11.2 


ia 


B aO 


1 . 5 


1 . 5 


2. 0 




S r O 


1 . 5 


1 . 0 


1 . 0 




MgO 




0, 5 




s 


Z nO 


0. 5 


1 . 0 






Z r O, 


1 . 5 


1 . 0 


1 . 5 




T i Oj 


1 . 5 


1 . 0 


1 . 0 




S b^Oji 


0. 5 


0. s 


0. 5 




14 7 0 


14 5 0 


14 6 0 




6 1 0 


6 4 0 


6 1 5 


ftltieiHl ( h r ) 


5 


5 


5 




7 2 0 


7 2 0 


7 1 0 


«^i$n (h r) 


5 


5 


5 


ftiaaiBfi (^) 


2 5 0 


3 0 0 


2 8 0 


(h r) 


3 


2 


3 




(X1 0-'/^) 


-7 9 


- 7 4 


-8 6 


(- 


-4 1 6 ot:) 




t:^7^u*>:3^ (p pm) 


1 3 


1 8 


1 3 




0. 8 


1 . 5 


1 . 2 


[0051] 






















mm 




No. 


4 


5 


6 




S 1 O2 


47. 4 


4 5.4 


4 7.5 










A 1 ,0, 


34.6 


3 4. 6 


3 3.5 




L 1 2O 


11.0 


11.0 


1 0 








2. 0 






B aO 


1. 8 


1 . 5 


1 . 5 




S r 0 




1 . 5 


1 . 5 


£ 


CaO 






0. 5 


S 


Z n 0 


1 . 7 


0. 5 




% 


P2O5 






2. 0 




Z r Oj 


1 . 5 


1 . 5 


1 . 0 




T i 0, 


1 . 5 


1 , 5 


2. 0 




S b,Oa 


0. 5 


0. 5 


0. 5 




14 7 0 


14 2 0 


14 3 0 




6 2 0 


6 1 0 


5 8 0 


fiSl^Ria (h r) 


5 


5 


5 






7 2 0 


7 8 0 


7 2 0 




ft^l^ia (h r) 


5 


5 


5 




ilftfiiSiBS (^) 


3 5 0 


3 0 0 


2 5 0 




«f9K»n (h r) 


2 


2 


3 


(XI 0-Vt:) 


-7 9 


-6 4 


-7 1 


(- 


-4 0--+ 1 6 ot:) 


t^-T^U->;^ (p pm) 


1 5 


1 3 


2 0 


tsati^s (MB) 


1 . 5 


0. 8 


0. 8 



[0052] 
[^3] 
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N o. 




o 


3 


4 


5 


6 


a 

g 

96 


S i O, 


AD f\ 
A o . U 


R 1 Z 




5 0. 9 


5 0. 3 


4 7. 4 


A 1 .O. 


38. 1 


26. 1 


34. 6 


34. 6 


36. 7 


3 4. 6 


L 1 .O 


9. 6 


5. 3 


1 0. 1 


1 0. 1 


9. 7 


11.0 
















B aO 












2. O 


C a O 












2. O 


Z nO 




1 . 6 










Z r Oj 












O. 5 


T i O. 


4. 3 


4. 7 


4. 4 


4. 4 


3. 3 


2. 0 


WO, 




0. 5 










A SaOa 




0. 4 










S beOa 












0. 5 




as (%} 


16 0 0 


16 0 0 


1650 


16 5 0 


16 0 0 


14 7 0 


«»B*fH ( h r ) 


7 6 5 
2 








7 6 5 

2 


640 

5 


tSA^bSS (%} 

flftf>l»n (h r) 


i a Q Q 

1 O W w 

4 


8 5 0 
0. 5 


8 0 0 
Imin 


13 0 0 
Intn 


13 0 0 
4 


7 2 0 
6 


(X 1 o-^/t) 

(2 5~1 501C) 


-5 0 


-2 9 


-1 0 


-56 


-7 8 


-8 O 


ppnieiT(D'^S)ppn 


O 






40 




4 8 


tSAttS (Km) 


7-^10 








7'-1 0 





[00531^1 J;l/g2A^t.:9'Jb^-§>cfcal^s :$^^0J(cA^7^)^^ll^£<5lJ(7>*•^X-tr^5•y^XI±^I!i5S 
^iaA<-64x 10"' 86X 10-V°Ct. |^^(C$fe*tM/)<:^*L^fta>M^^LTLN^„X|SlHl 

3-2Si02@j§<*)Si;p-S^@jt(*(p-Si02@jt<*)"efeotco 

^cDa®!t#14(cfcLNrrn1li^^i:-^-ri^o No. 2tTi02;{)<*#|BJJ;y^t^:^*^x-t2^S':;^x-efc 
y . $£rB<b;a^A<iSt^lctgatPt)-rmM<7)»3i^iaA<lit)*L^i:l>o No. 3tTi02*<*fieB«fcy 
^LN^'^X-fe^S-y-^X-efe-STb^. mM^Dgftl^?i^i5[$f#'S^iA<■e#^»:L^o No. 4<D**^X-fe^5 

•>^x(i$£B^B{b;g^A<;S<. ^a>$gm<!:L-c^SH^B*iSA^;*;^<'Jcy s No. 1 (I>i^^:^^z.'7%v'^7.h 
W^(r>f^m^M-^ho No. 6<7):^*^XHz^S'y'5'XliNo. 4i:l^i:<tx^'Ji/;^<D^#L^**^;^-lr 

[0055]||Jg<5ijNo. 4-C:i#^;Ktc:^*^X-tr7S'i/'^X$tjD^JPXL, ;^JtMilM<hLrft$60m 
m X I|ii3mm x Jl$3mm<7)#tfc(D*t*4^'(^MLfco C<D# <D-hS(Z3t3'T'r/ <^—^-^-jV-thf:L 

^fflL^fco ^y-chb^^ijNo. 1 <D**^X-tz^5'>^X$|||^(^l^3tL. ±IB<i:ll4i(D^lE<*^^^ML 

[0056]-?-tL-?H(7>M3t<*CO:7T'r/^— -i^b— T-f>^*3!)^^#'bH'SJ5St;5eS^. -40- + 8 
5''C<DPB^r';aJt^^^''d:3b^f>/l'I^L. itStL/to hbSi^^iJNo. 1 CD:«'^Xi2^5>v^X^<S^ 

fflLfcli^. HtIIB;aJt®ffll^*5Ct'S+'i>5JSSS(7)^jbliO. 1 8nm-efeoyi:<7)(cSttL> :$:^B^(7):^* 
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[0058] 

C^B^CDStimiJU-hfai^/rtfcy. *^B^(7)**^X-tr75-:/<7;^(*. J^^mjS^fflOJLigO-AlgOg 
-Si02-Ti02^**^>?.$tft«lSL-C.|g^B<b-r^C^(Cj:y. -40°C'>' + 160'C(Z);a)t®ffllC 

fcl^-C-30 90 X 1 0-V°C(D|ft|g^§SmiS^W-r^o L/tA<or^iI«^^if-eLli*LI**<Jffl 

g((p)1. 25mm. fi^6. 5mm<DRtlil::(p0. 1 25mmCD$ffl:A:^ff^JqJc-r -Sti n . — jlS:6*]^j:JaX^ 

^LTANf). ^^IZ^tO. O63mmigJt(7)#Rff0tL<(iV^tfe(7>,^$}^J5)cL. ^ti^2fi(iyfc 
*3-tJ::h.(*. RlfM<D$ia5X^#'5C<!:*<r'#-So ^fzZO^.^ m<D^mt:^<m^ltO. 45mm) L 

[0059]*fcs :^%BM<Dii'y7.-iz'7^v<?7.lt. tK— ;u5;u. Jiliis;u. p— ^— 5;u. v?x'>h5;b 
II. ^^aia)t»?^^SlC<*:y|4Sl00^mmT. $?*L<(i50^mmT(3*»^L. ±iE#:^i?(C{§& 

Ka)iaii03s^is$igT> ib^i^itrnwdimzmmu ^i^^m^'^^mtfj^mmzm^^. mm 
^ii&Tm^mmy^'7—)tLx^mr^zti)<x^^o ^Jtn^mm^n. mm^mitnizwimts 

[oo6o]^y-. *^0ja);tr^x-t^S'>'j7X(i. '^^izit^x. ttm^m^xmii^:^^^MLx 
m^-r^:iti3<x^. tsh:>iz^^Bit<Dmmm}^f^=bm^tzi^. ig^xhT-^^-e^^o Lt^=b. mf& 
^iz^^^tiim'^^^^-r. mf&it^m^izmmx^^m^x&^:itt)^i^. mi^-'mi^coMiz 
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